Oct-24-2006 01:S5piii Fron-WRRIS MANNING MARTIN 4043644578 T-004 P.006 F-637 

ApplicatioD No. 10/699,393 

Response Dated October 24, 2006 RECEIVED 
Reply to Ofltee Action of August 24, 2006 CENTRAL FAX CENTER 

OCT 2 '1 2006 

Amendments to the Claims 

This listing of claims will replace all prior version and listings of claims in the 
application: 



Listing of Claims; 

1 . (Currently amended); A variant thrombin comprising an amino acid sequence having the 
substitutions W215A and E217A, wherein the amino acid sequence is at loost 8 0% 
t dentioal to tfao ooqiumoc s et fordi in SEQ ID NO: 3. 



2. (Original): The variant thrombin according to claim 1 comprising a thrombin B-chain 
comprising the amino acid sequence as set forth in SEQ ID NO; 4« 

3- (Withdrawn): The variant thrombin according to claim 1, wherein the variant dirombin is 
encoded by a nucleic acid comprising the sequence as set forth in SEQ ID NO: S, or a 
degenerate variant thereof. 

4. (Withdrawn): The variant thrombin acccnrding to claim 2, wherein the variant thrombin is 
encoded by a nucleic acid comprising the sequence as set forth in SEQ ID NO: 6, or a 
degenerate variant thereof. 

5. (Previously presented): The variant thrombin according to claim 1 having a PA/FC ratio 
greater than 1.0. 

6. (Previously presented): The variant thrombin according to claim 1 having a PA/FC ratio 
greater than 150. 

7. (Original): The variant thrombin according to claim 1 » wherem ibe variant thrombin is 
expressed from a recombinant nucleic acid within a cell. 
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8. (Withdrawn); The variant thrombin according to claim 7, wherein the recombinant 
micleic acid comprises a sequence selected from SEQ ID NO: 5 and SEQ ID NO: 6, or a 
degenerate variant thereof! 

9. (Withdrawn): A nucleic acid encoding a variant thrombin and comprising a nucleic acid 
selected from SEQ ID NO: S and SEQ ID NO: 6, or a degenerate variant thereof. 

10. (Withdrawn): The nucleic acid according to claim 9, wherein the nucleic acid is in an 
expression cassette. 

1 1 . (Withdrawn): The nucleic acid according to claim 1 0, herein the e)qsression cassette is 
in a vector. 

12. (Withdrawn): A cell having a nucleic acid comprising the sequence selected from SEQ ID 
NO: 5 and SEQ ID NO: 6> or a degenerate variant thereof, and capable of producing a 
variant thrombin protein according to claim 9. 

13. (Withdrawn); A physiologically acceptable composition comprising: 

(a) a variant thrombin, wherem the variant prothrombin has the amino acid 
substimtion W2 15A and is at least 80% identical to the amino acid sequence as 
set forth in SEQ ID NO: l;and 

(b) at least one phaimaceutically acceptable carrier. 

14. (Withdrawn): The physiologically acceptable composition according to claim 13, wherein 
the variant thrombin comprises the amino acid sequence set forth in SEQ ID NO: 1 . 

15. (Withdrawn): The physiologically accq)table composition according to claim 1 3, wherein 
the variant thrombin comprises the amino acid sequence set forth in SEQ ID NO: 2. 

16. (Currently amended): A physiologically acceptable composition comprising: 
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(a) a variant thrombin, wherein the variant prothrombin has the amino acid 
substitutions W215A and E217A, and ir, at loa^;t 8 0% idonrical tocomimses the 
amino acid sequence [[as ]]set forth in SEQ ID NO: 3; and 

(b) at least one pharmaceutically acceptable carrier. 

17. (Original): The physiologically acceptable composition according to claim 16, wherein 
the variant thiombin has the amino acid substitutions W215A and E217A, and comprises 
the amino acid sequence set fordi in SEQ E[> NO: 3. 

18. (Original): The physiologically acceptable composition according to claim 16, v^ein 
the variant thrombin has tiie amino acid substitutions W215A and E217A, and comprises 
the amino acid sequence set fortii in SEQ ID NO: 4. 

19. (Withdrawn): A method of inhibiting tiie formation of a thrombus, comprising the steps 
. of: 

(a) delivering to ti^e blood of an animal or human a physiologically acceptable 
composition comprising an effective amount of a variant thrombin with 
substantially xeduced pxocoagulant activit/^ wherein the variant thrombin has the 
amino acid subsdmtion W21SA and comprises an amino acid sequence at least 
80% -identical to the amino acid sequence set fortii in SEQ ID NO: 1 ; and 

(b) allowing the variant tiuombin to activate protein C, thereby inhibiting thrombus 
formation. 

20. (Withdrawn): The method according to claim 1 9, furtiier comprising tiie step of 
administering to the animal or human a variant prothrombin capable of cleavage to the 
variant thrombin. 

21. (Withdrawn): The method according to claim 19, wherein the variant thrombin comprises 
the amino acid sequence set forth in SEQ ID NO: 1 . 
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72. (Withdrawn): The method according to claim 19, wherein the variant thrombin comprises 
the amino acid sequence set forth in SEQ ID NO: 2. 

23. (Withdrawn); The method according to claim 19, wherein the variant thrombin further 
comprises die amino acid substitution H217A. 

24. (Withdrawn): The method according to claim 23, wherein the variant thrombin comprises 
the amino acid sequence as set forth in SEQ ID NO: 3. 

25. (Withdrawn): The method according to claim 23, wherein the variant thrombin is a 
variant thrombin B-chain comprising an amino acid sequence at least S0% identical to the 
amino acid sequence set forth in SEQ ID NO: 4« 

26. (Withdrawn): The method according to claim 1 9, wherein the variant thrombin has a 
PA/FC ratio greater than 1.0. 

27. (Withdrawn): The method according to claim 19, wherdn the variant thrombin has a 
PA/FC ratio greater than 150. 

28. (Withdrawn): The method according to claim 19, wherein the physiologically acceptable 
composition further comprises a pharmaceuticaUy acceptable carrier. 

29. (Withdrawn): The method according to claim 19, whmm the blood is in a blood vessel 
selected &om the group consisting of an artery, an arteriole, a venule, a vein, a capillary, a 
fistula and a heart. 

30. (Withdrawn): The method according to claim 1 9, wherein the blood is in a cardiovascular 
device connected to the vascular system of an animal or human and selected firom the 
group consisting of a stent, a vascular graft, an arterio-venous sbtmt, a cardiopulmonary 
bypass device, a cardiac assist device, a hemodialyzer and an artificial organ. 
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3 1 . (Withdrawn): The method accordmg to claim 1 9, wherein the effective amount of die 
variant thrombin is delivered to the lumen of a blood vessel of a recipient animal or 
human. 

32. (Withdrawn): TbB mediod according to claim 1 9, wherein the effective amount of the 
variant thrombhi is delivered to the blood as a bolus amount. 

33. (Withdrawn): The method acoordii^ to claim 19, vAcrcin the effective amount of the 
variant thrombin is delivered to the blood over a sustauied period 

34. (Witiidrawn): The method according to claim 1 9, v^4)erein the effective amount of the 
variant tbiombin is delivered to blood of the animal or human a route selected from 
the group consisting of an intravascular, an intraperitoneal, an intramuscular, an 
intrathecal, an intraarticular, an intrapulmonary, an intraperitoneal, a retroperitoneal, an 
intn^leural, a subcutaneous^ a percutaneous, a transmucosal, an oral, a gastrointestinal, 
and an intraocular route. 

35. (Withdrawn): The method according to claun 19, wherein the effective amount of the 
variant thrombin is delivered to the animal or human by an intravascular route* 

36. (Withdrawn): The method according to claim 19, wherein the effective amount of the 
variant thrombin is delivered to the animal or human by an intravascular infiision route 
selected from the group consisting of an intmvascular injection, an intravascular drip and 
a catheter. 

37. (Withdrawn): The composition according to claim 19, wherein the effective amount of 
the variant thrombin is administered at the dosage of between about 0.1 .mu.g/kg/day to 
about 30 mg/kg/day. 



PA(X1I»28'RCVDAT1(U24I2006 2:S3:30PM [Eastern DayKghtTiinel'SVIl^^^ 



Oct-24-2006 01:56pin Fron-MORR IS MANNING MARTIN 4043644578 T-094 P.011/028 F-637 

Application No* 10/699393 
Response Dat^ October 24, 2006 
Reply to Office Action of August 24, 2006 

38^ (Withdrawn): A method of inhibiting Ae fonnation of a thrombus, comprising the steps 
of: 

(a) delivering to the blood of an animal or hwian a physiologically acceptable 
composition comprising an effective amount of a variant thrombin with 
substancialty lednced procoagulant activity, wherein the variant thrombin has the 
amino add sttbstitutions W215A and comprises an amino acid sequence at least 
80% identical to the amino acid sequence set forth in SEQ ID NO: 1 ; and 

(b) allowing the variant thrombin to activate protein C, thereby inhibiting thrombus 
formation. 

39. (Witiidmwn); The method according to claim 38, wherein the variant thrombin is a 
variant thrombin B-chain comprising an amino acid sequence at least 80% identical to the 
amino add sequence set forth in SEQ ID NO: 2. 

40. (Withdrawn): A method of inhibiting the formation of a thrombus, comprising the steps 
of: 

(a) delivering tx> the blood of an animal or human a physiologicaUy acceptable 
composition comprising an effective amount of a variant fluombin with 
substantially reduced procoagulant activity, M^ierein the variant thrombin has the 
amino acid substitutions W21 SA and E217A and comprises an amino acid 
sequence at least 80% identical to the amino acid sequence set forth in SEQ ID 
NO: 3; and 

(b) allowing the variant thrombin to activate protein C, thereby inhibiting thrombus 
formation 

41 . (Withdrawn): The method according to claim 40, wherein the variant thrombin is a 
variant thrombin B-cfaain comprising an amino acid seqiience at least 80% identical to the 
amino acid sequence set forth in SEQ ID NO: 4. 
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42. (Withdrawn): A kit comprising a variant thrombin comprising an amino acid sequence 
selected from SEQ ID NOS: 1 and 2> and packaging comprising instrucrions for using the 
variant prothrombin to induce antithrombotic activity in a recipient animal or human 
according to the method of claim 19, 



43. (Withdrawn): The kit according to claim 42, further consisting a pharmaceutically 
acceptable carrier and instructions for use in delivering the variant prothrombin to an 
animal or human. 

44. (Currently Amended): A kit comprising a variant thrombin with reduced procoagulanct 
and platelet activating activity compared with a wild-type thrombin or activated protein C 
and comprising an amino acid sequence selected fiom SHQ ID NOS: 3 and 4, and 
packaging comprising instructions for using tiie variant thrombin as an antithrombotic 
agent in a recipient animal or huma n aooording to tho method of ola ffla4^. 

45. (Qrigmal): The kit according to claim 44, further comprising a pharmaceutically 
acceptable carrier and instructions for use in delivering the variant thrombin to an animal 
or human. 

46. (Withdrawn); A method to detezmine the endogenous antithrombotic potential of the 
protein C system of an animal or patient, conqprising the steps of: 

(a) j^rimini fif ing fn an flniwiftl nr human an efiecrive dose of a variant thrombin 

haviEig a substantially reduced fibrinogen cleavage activity and capable of 
activating protein C; 

(b) obtaining from the f\ry\mfii\ or human a blood sample, and measuring the 
coagulation rate or ARC amidolytic activity thereof; and 

(c) comparing the coagulation rate or APC amidolytic activity to the coagulation rate 
or APC amidolytic activity of a standard, thereby indicating the endogenous 
antithrombotic potential of the protein C system of the animal or human. 
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47. (Withdrawn): The method according to claim 46, wherein the variant thrombin comprises 
an amino acid sequence selected from SEQ ID NOS: 1 and 3. 

48. (Withdrawn): The method according to claim 53, further v^erein the variant thrombin is 
a variant thrombin B-cbain comprising an amino acid sequence at least 80% identical to 
the amino acid sequence selected from SEQ ID NO: 2 and SEQ ID NO: 4. 

49. (Withdrawn): A kit comprising a variant thrombin with'ieduced procoagulani activity and 
comprising the ammo acid sequence selected from SEQ ID NOS: 1, 2, 3 and 4, and 
packaging comprising instructions for using the variant thrombin to determine the 
endogenous antithrombotic potential of die protein C system of an animal or human 
according to claim 49. 

50. (Withdrawn): A method for producing activated protein C, comprising the steps of: 

(a) obtaining an sample of protein C; 

(b) incubating the sample of protein C with a variant thrombin with reduced 
procoagulant activity, wheiein the variant thrombin has the amino acid 
substitution W2I5A and comprises an amino acid sequence at least 80% identical 
to the amino acid sequence set fortti in SEQ ID NO: l;and 

(c) cleaving the isolated protein C by the variant thrombin» hereby yielding activated 
protein C. 



5 1 . (Withdrawn): The method according to claim 50^ fhrfher comprising the step of isolating 
the activated protein C substantially free of the variant thrombin and from fibrinogen 
cleavage activity. 

52. (Withdrawn): The method according to claim 50, wherein the variant thrombin is a 
variant thrombin B-chain comprising an amino acid sequence at least 80% identical to the 
amino acid sequence set forth in SEQ ID NO: 2. 
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53. (Withdrawn): The method according to claim 57, wherein the variant thrombin furflier 
comprises the amino acid substitution E217A* 

54. (Withdrawn): The method according to claim 57, wherein the variant thrombin comprises 
an amino acid sequence at least 80% identical to &e amino acid sequence set forth in 
SEQIDNO: 3. 

55. (Withdrawn): The method accoitling to claim 57, herein the variant thrombin is a 
variant thrombin B-chain comprising an amino acid sequence at least 80% identical to the 
amino acid sequence set forth in SEQ ID NO: 4: 

56. (Withdrawn): A method of determining the protein C activity in an individual, 
comprising the steps of: 

(a) obtaining a blood sample £rom an individiial; 

(b) contacting the blood sample with a variant thrombin substantially free of 
fibrinogen cleavage activity and capable of protein C activation; and 

(c) measuring the level of activated protein C in the blood sample* 

57. (Withdrawn): The method of claim 62, further comprising die step of adding to the 
variant thrombin a thrombomodulin analog, cakium ioiis, and an optional acti 
protein C chromogenic substrate. 

58. (Withdrawn): The method of claim 62, wherein the variant thrombin is selected fiom 
SEQ ID NOS: 1,2, 3 and 4. 

59. (New): The variant thrombin according to claim 1 having a PA/PC ratio greater than 200. 

60. (New): The variant thrombin according to claim 1 having a PA/FC ratio greater than 
1000, 
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